In this report we discuss the merits and demerits of the formal Hamiltonian approach for spherically symmetric thin shells and methods of quantization connected with it. The merits are: (1) we are using the approved way of quantization, which algorithm was filed earlier; (2) we do not know other ways. The demerits are: (1) we attempt to introduce a time into the of essence stationary theory, that leads to the "many times" and "many spectra" problems, and also to the "where is observer" question; (2) obtained wave functions are not globally defined, that leads to the "what about boundary conditions" question.
I. INTRODUCTION
Beginning from the classical work [1] the investigation of thin shells in general relativity has got large development (see reviews [2] ). It was found, that shells are the suitable and validly simple models of the several dynamic and cosmological objects. In the present paper we consider the class of spherically symmetric shells with pressure [3] .
So, we shall consider a thin layer with the surface stress-energy tensor of a perfect fluid in the general case (in this Sec. we use the units γ = c = 1, where γ is the gravitational constant)
where σ and p are the surface energy density and pressure respectively, u a is the timelike unit vector, (3) g ab is the metric on the shell. We shall write the metrics of the spacetimes outside Σ out and inside Σ in the spherical shell in the form
where dΩ 2 is the metric of unit 2-sphere. It is possible to show that if one uses the proper time τ of a shell, then the energy conservation law can be written as
where T τ n = T αβ u α n β is the projection of stress-energy tensors in the Σ out and Σ in spacetimes on the tangent and normal vectors,
Imposing junction conditions across the shell, we derive the equations of motion of such shells in the form
whereṘ = dR/dτ , R = R(τ ) is the shell proper radius, m is the (effective) rest mass. The choice of the pair {ǫ + = ±1, ǫ − = ±1} divides all shells into the classes of black hole (BH) type and traversable wormhole (WH) type shells.
Equations (3), (4) and (5) together with the state equation p = p(σ, (3) g) and choice of the signs ǫ ± uniquely determine the motion of the fluid shell. Below we suppose
where M ± is the total energy of the configuration for a static observer into the spacetimes Σ out and Σ in .
II. INDIRECT QUANTIZATIONS
At present there are many approaches to quantize thin shells [4, 5] .
(i) The most obvious (at first look) way to quantize the shells is to repair the momentum p and Hamiltonian H in Eq. (4) by means of the equations
where L and H are the Lagrangian and Hamiltonian respectively, and then one does the transition to canonical quantum operatorsĤ andp with the standard quantum Poisson brackets (first it was done by Berezin et al [6] ). Such Hamiltonian is conjugated to the proper time of a shell.
(ii) The next way (at Φ − = 0 i.e. for a hollow shell) is to rewrite the Eq.(4) in the form
and one can work with the Hamiltonian H = M + 1 , which is conjugated to the flat time of the observer inside the shell [7] . Herewith the quantization is formally equal to that of a (1+1)-dimensional relativistic point particle in a static external field.
(iii) Finally, there is approach (in something reminding (ii)) in which the author [8] works in terms of the time of the static observer outside the shell.
We can give the following conclusions. (1) Everywhere (i -iii) the different time slicings are used, that is connected with the choices of an observer on the shell (i), inside the shell (ii), and outside the shell (iii).
(From the standpoint of observability criteria the approach (iii) is even more admissible then others.) (2) Because of (1) everywhere obtained wave functions are not globally defined. (3) Because of (1) all these methods give the different results (wave functions, spectra, etc), i.e. we can "observe" the non-equivalent theories in all their beautiful multiformity and unapproachability.
"The Nature is not tricky, we complicate its image in own heads." If one takes a look at Eq. (4), one can see no time as a variable. Moreover, the second order differential equations [1] , from which Eq. (4) was obtained, also contain no time variable.
Therefore, what the reason for introducing a time (and related concepts) forcibly with the purpose of quantization only?
We can do anything in terms of an observable mass-energy M [9] not a Hamiltonian. If one has to put the momentum Π = mṘ then Eq. (4) can be rewritten (by special double squaring if necessary) in the form of an ordinary relativistic conservation law
where ∆M = M + − M − and ∆Ξ = Ξ + − Ξ − . As you see, we have needments for stationary quantization: the observable total mass-energy M + , the square momentum Π 2 conjugated to the proper radius R, and the relation (9) for them. So, we can consider eigenfunctions and eigenvalues of the self-adjointed operator (we will use Planckian units)
and therefore we can quantize a shell (that coresponds to the singular Stourm-Liouville problem). 2 Thus we obtain the s-wave equation for the wave function Ψ(R) of a shell
and (for bound states if they exist) a spectrum of the total mass-energy M + . Finally, it should be noted that in the quantum mechanics the concepts of the observable energy and conservation law play a primary role. As for the Hamilton formalism it must serve for finding of these values. 3 In the theory of thin shell the conservation law was found by now (4) , so that the constructing of the Hamiltonian for quantization is redundant as it was shown above. 2 In the my earlier works [10] such quantization always took place, all speculations about the Hamilton operator i∂/∂T , time gauge, etc., were redundant.
